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BACKGROUND OF THE INVENTION 

The present invention relates generally to force 
isolation systems used in vehicle seating. More particularly, 
the invention relates to improved isolation systems which are 
smaller and more compact, relatively simple in design and 
construction, and effective in providing enhanced ride 
characteristics . 

It is well known in the vehicle seating arts that the 
satisfactory performance of a particular seat and suspension 
assembly requires that both vertically and horizontally 
directed forces imparted to the assembly should be reduced or 
minimized. The seat occupant will be more comfortable and 
less fatigued if these forces are absorbed and/or dissipated 
by the seat assembly. As a result, a great variety of 
vertical fore-aft and lateral isolation systems have been 
developed. Despite the number and variety of these prior art 
systems, a need nonetheless still exists for a small, compact 
and effective isolator system. The present invention is 
directed to this need. 
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SUMMARY OF THE INVENTION 

The present invention is directed to a force isolating 
apparatus for use in a vehicle seat suspension, where the 
suspension has a base frame and an upper frame mounted to move 
horizontally relative to the base frame. The force isolating 
apparatus comprises: a first pair of in line springs 
comprising a first coiled wire compression spring and a first 
elastomeric compression spring; a second pair of in line 
springs comprising a second coiled wire compression spring and 
a second elastomeric compression spring; and an actuator 
disposed between said first and second pairs of springs, said 
actuator being horizontally movable to actuate one of the 
spring pairs when the base frame and upper frame move relative 
to one another. 

The invention is directed further to the above-described 
force isolating apparatus used with a cooperating shock 
absorber which is also preferably mounted in line to the 
spring pairs. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features which are characteristic of the present 
invention are set forth in the appended claims. However , the 
invention's preferred embodiments, together with further objects 
and attendant advantages, will be best understood by reference to 
the following detailed description taken in connection with the 
accompanying drawings in which: 

FIGURE 1 is a perspective view showing preferred 
isolation system embodiments constructed in accord with the 
present invention and located in a conventional seat 
suspension assembly; 

FIGURE 2 is perspective view showing further construction 
details of the fore-aft isolator illustrated in FIGURE 1; 

FIGURE 3 is a side elevation view of the isolator 
illustrated in FIGURE 2; and 

FIGURE 4 is an exploded, perspective view showing each of 
the components making up the isolator illustrated in FIGURE 2. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

With reference to FIGURE 1, portions of a conventional 
vehicle seat suspension are illustrated. The vehicle seat, 
itself, is shown in phantom lines and designated generally as 
10. The seat and its suspension are typically mounted to the 
floor of the vehicle cab, which is schematically illustrated 
in phantom lines and designated generally as 12. The 
suspension includes a lower frame or housing 14 and an upper 
frame or housing 16 which is vertically movable relative to 
the base frame 14. The lower and upper frames are connected 
via any one of a variety of linkages or mechanisms well known 
in the art to permit vertical movement of the upper frame. The 
upper frame 16 is also constructed to permit fore and aft 
movement relative to the lower frame 14, again in a manner 
well known in the art. Typically, the upper frame 14 will 
have rails which cooperate with rollers on the suspension 
linkage to facilitate this fore and aft movement. The seat 
suspension also includes an uppermost seat frame or housing 18 
which supports the vehicle seat and is constructed in a manner 
to permit its side to side or lateral movement relative to 
frames 14 and 16. Once again, there are many different 
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arrangements well known in the art for the mounting and 
lateral movement of frame 18. 

In accordance with the present invention, an isolation 
assembly 20 is mounted between the base or lower frame 14 and 
upper frame 16 to absorb and dissipate fore and aft forces 
transmitted to the seat suspension from the vehicle. This is 
the fore-aft isolator. In addition, another isolation 
assembly 22 is mounted between the upper frame 16 and 
uppermost frame 18/ this is the lateral isolator and it 
absorbs and dissipates side to side forces transmitted to the 
seat suspension from the vehicle. 

As more fully illustrated in FIGURES 2-4, the fore-aft 
isolator 20 includes a base or platform 30, having a proximal 
end 32 and distal end 34. At its proximal end 32, the base 30 
is provided with a journal block 36 configured to rotatably 
connect the isolator to, in this case, the suspension linkage 
upper rear roller shaft 38 (see FIGURE 1). The distal end 34 
of base 30 is provided with an upwardly extending flange 40 
which acts as a spring stop. Intermediate its ends, the base 
30 includes a lock out flange 42, with a notch or recess 44, 
and an upwardly extending bracket 4 6 which also acts as a 
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spring stop. The base or platform 30 and each of its 
associated components is disposed in fixed fore-aft position 
via journal block 36 with the suspension linkage and, in turn, 
the lower base 14. 

The fore-aft isolation assembly 20 also includes an "in 
line" spring system having two coiled wire compression 
springs, 50 and 52, and two conical elastomeric compression 
springs, 54 and 56. The coiled wire springs 50 and 52 are 
assembled over a spring mounting bar 60 which, in turn, is 
held in sliding engagement within bore 62 of the spring 
actuation block 64. The conical elastomeric springs 54 and 56 
are provided with mounting pins 66 which are threaded and 
adapted to connect with internally threaded bores at each end 
of mounting bar 60. The term "in line," as used in the 
context of this invention to describe the spring system of the 
isolation assembly, is intended to mean that a cooperating 
pair of coiled wire and elastomeric compression springs act 
along coincident or parallel axes. Most preferably both pairs 
of coiled wire and elastomeric compression springs act along 
a common longitudinal axis. 
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The actuation block 64 is mounted on base 30 in any 
convenient manner, such as by bracket 68, so that it can move 
longitudinally back and forth along base 30. The activation 
block is also mounted in fixed position relative to the upper 
frame 16 via bracket 70 (see FIGURE 1) . 

The isolator assembly 20 also includes a shock absorber 
71 having one end connected to bracket 46 and the other end 
connected to the upper frame 16, such as at mounting shaft 72 
(see FIGURE 1) . 

In operation, when a forward or rearward directed force 
is transmitted to the lower frame 14 and suspension mechanism, 
the in line spring system and shock absorber of the fore-aft 
isolator 20 will absorb and dissipate at least some, if not a 
substantial portion, of that force. In this way, the occupant 
of the seat does not experience the full affect of the 
initially transmitted forces. 

As just described and illustrated, the isolator assembly 
20 not only includes an in line spring system, but it may also 
include a shock absorber that is positioned in line. That is, 
in the preferred embodiment, all of the force absorbing and 
dissipating components are disposed along a common 
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longitudinal axis. This arrangement facilitates a reduction 
in the size and envelope of the assembly, making it 
particularly compact and inexpensive to manufacture and 
assemble into the seat suspension. 

In the event it is necessary or desirable to disable the 
isolator 20, a lock out lever (not shown) located on the upper 
housing 16 is positioned to engage notch 44. In this position 
the spring system and shock absorber are no longer functional. 

In order to achieve the benefits of the in line spring 
system, the spring rates for the coiled wire and elastomeric 
compression springs should be chosen so that the cooperating 
pair of springs works together. That is, the coiled wire 
spring will initially compress with relatively small load 
inputs before any substantial compression occurs in the 
elastomeric spring, yet the elastomeric spring will exhibit 
substantial compression with larger load inputs before the 
coiled wire spring is completely compressed. Moreover, the 
cooperative effect of both the coiled wire spring and the 
elastomeric spring is present in reacting to either forward or 
rearward directed forces, when the spring actuator moves in 
either direction. Preferably, the cooperating coiled wire and 
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elastomeric compression springs are selected so that the 
transition from the coiled wire spring compression to the 
elastomeric spring compression is smooth; that is the 
deflection/load performance for the pair of springs will form 
a smooth curve. 

The arrangement of opposing coiled wire and elastomeric 
compression springs, as just described, provides progressive 
spring rate springs which act in series when forces are input 
to the seat in either the fore or aft direction. 

A coiled wire compression spring having the following 
specifications has been found suitable: 

1. material: 1.83mm (0.072in)dia music wire; 

2. number of coils: 9 with ends closed and ground, 
total of 7 active coils; 

3. large mean diameter: 27.8mm, 
small mean diameter: 11.4mm; 

4. spring rate: 12 lbs/in ( 0 . 210kg/mm) ; 

5. solid height: 16.46mm (0.648in). 

A cooperating elastomeric spring having the following 
specifications has also been suitable: 
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1. natural rubber with a 50 (shore A) durometer; 

2. height: 28.0mm; 

3. large diameter: 25mm, small diameter: 5.5mm. 

The isolator 22 shown in FIGURE 1 is in most respects 
identical to isolator 20. In this illustrated embodiment, the 
spring system including two pairs of cooperating compression 
springs disposed between opposing brackets 80 and 82 which are 
mounted to upper frame 16. Also, one end of shock absorber 84 is 
mounted to shaft 86 also affixed to upper frame 16. The spring 
actuator block is connected to uppermost seat frame 18 via the 
fore-aft adjustment bracket 88. So too, the shock absorber 84 has 
its other end connected to the uppermost frame 18 via the actuator 
block and fore-aft adjustment bracket 88. In this embodiment, the 
two cooperating pairs of springs are all acting on a common axis, 
while the shock absorber 84 acts along an axis parallel to that of 
the spring axis. This isolator will absorb and dissipate lateral 
forces transmitted to the suspension from the vehicle, thereby 
enhancing the comfort of the seat occupant. 

It will be appreciated by those skilled in the art that 
various changes and modifications can be made to the illustrated 
embodiments without departing from the spirit of the present 
invention. All such modifications and changes are intended to be 
covered by the appended claims; 
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Each of these conical springs will therefore exhibit a 
progressive spring rate; that is, the force required to deflect the 
spring will increase as the deflection increases. 
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